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(57) [Abstract] 

[Objective] This invention designates that silicon single crystal 
and its production method where voltage resistance 
characteristic (Below , oxide film voltage resistance )of 
insulating oxidized film which is produced by Czochralski 
method (Below , CZ method) is superior areofiered as object. 

[Constitution] Regarding to this invention in order to achieve 
above-mentioned object,the temperature region of 1200 °C to 
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850 °C above 20 0 rtin you stay inside crystal production 
furnace inthe process which produces silicon single crystal with 
Gzochralski method . In addition, silicon single crystal which is 
produced with method of this inventionthe C mode approval 
rate of oxide film voltage resistance seems that is a 60% or 
higher concerning 1 wafer, itis a silicon single crystal where 
oxide film voltage resistance is superior. 



ik£$L&?Z>®mz&^x. & b b b £[£*fi*jtm 2 0 0°c 



^i-/\0)lftl»»ftH^B«E»14*»flliL*:»^lcfc 
L^T, iMbB*aLT:at*l4«»Sa4<1 UmA/cm 
2 0)lfta>BEMft«(C^S¥iSB*36<8. OMV/cm 

*«»fc«(DH«E»tt(D«*ifc*»#iMSfl. 



[daina(s)] 

[Claiml] In process which produces silicon single crystal with 
Gzochralski method , inside crystal production furnacethe 
temperature region of 1200 °C to 850 °C nmufecturing 
method of semiconductor single crystal which designates 
thatabove 20 0 rrin you stay as feature . 

[Qaim2] Being a silicon single crystal which is produced with 
method of Claim 1 being, top layer aluminum, bottom layer 
mounts in silicon wafer which cuts MOS diode of large number 
whichpossesses 2 layers gate electrode of diameter 5 mm which 
consists of polycrystalline silicon which thedoped is done from 
said silicon single crystal, applying doing direct current voltage 
of polarity where large number carrier is filled fromthe substrate 
silicon in each MOS diode, when you appraise voltage resistance 
characteristic of insulating oxidized filmofthe aforementioned 
wafer with voltage ramping method in, , When current density 
which flows through oxidized film is 1 um A/cm2, ratiofor 
total number of number of MOS diode where even electric field 
whichdepends on said oxidized film shows above 8.0M V/cm 
semiconductor single crystal where voltage resistance 
characteristicof insulating oxidized film which designates that it 
is a 60 % or higher concerning 1 waferas feature is superior. 



[jeaaBM&ftH] 

[0001] 

BIT, CZtt) rcj:iJS£dtifcttCiMbn(0H«E4» 
ft (SIT. BftKBE) 0>*:ftfci>y a tf 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards silicon si 
ngle crystal and its production method where voltage resistance 
characteristic (Below , oxide film voltage resistance ) of 
theinsulating oxidized film which is produced by Gzochralski 
method (Below , CZ method) is superior. 

[0002] 

[Prior Art] CZ silicon single crystal because or other where cryst 
al intensity is higji it has possessedthe feature which is superior, 
is used widely as material for theLSI from until recently. 
However, as for oxide film voltage resistance of silicon single 
crystal, it is informed, that itdiffers largely by fundamental 
difference of rmnufecturingrretixxl oxide film voltage 
resistance of theCZ silicon single crystal is low considerably in 
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conparison with that of wafer whichthe silicon thin film 
epitaxial growth is done on silicon single crystal and CZ silicon 
wafer which areproduced by floating zone method . But, it 
became place where reliability improvement of g^te oxide film 
isstrongly desired attendant upon increase of MOS device degree 
of integration of recentyears, as for oxide film voltage 
resistance because it is a one of important material 
characteristicwhich decides reliability, production technology 
development of CZ silicon single crystal where the oxide film 
voltage resistance is superior was attached importance. 

[0003] Regarding to method which produces silicon single cryst 
al of diameter 100 mm or greater with theCZ method in Japan 
Unexamined Patent Publication Hei 2 - 2671695 disclosure as 
rmniifecturing method of CZ silicon single crystal where oxide 
film voltage resistance issuperior, method which designates that 
it designates crystal growth rate asbelow 0.8 rnrr/min as feature 
is disclosed But, because with this method productivity is low, it 
was not a practical. Therefore, method which produces CZ 
silicon crystal where crystal production rate issuperior until 
recently sort in while it is a 1 .2 mnVnin, oxide film voltage 
resistance wasneeded but, that kind of method did not exist until 
recently. 

[0004] 

[Problems to be Solved by the Invention] This invention oxide 
film voltage resistance which is produced by CZ method 
designates unsatisfactory silicon single crystal and that its 
rmnufacturing method is offered as object. 

[0005] 

[Means to Solve the Problems] Reading to this invention in or 
der to achieve above-mentioned objective,the temperature 
region of 1 200 °C to 850 °C above 20 0 rnin you stay inside 
crystal production furnace inthe process which produces silicon 
single crystal with Czochralski method . 

[0006] In addition, Is produced with method of this invention a 
sfor silicon sin^e crystal which, top layer alurrinum, bottom 
layer mounts in silicon wafer which cuts MOS diode of large 
number whichpossesses 2 layers g^te electrode of diameter 5 
mm which consists of polycrystalline silicon which thedoped is 
done from said silicon single crystal, applying doing direct 
current voltage of polarity where large number carrier is filled 
fromthe substrate silicon in each MOS diode, when you appraise 
voltage resistance characteristic of insulating oxidized film 
ofthe aforementioned wafer with voltage ramping method in, , 
When current density which flows through oxidized film is 1 
uA/cm2, ratiofor total number of number of MOS diode where 
even electric field wtechdepends on said oxidized film shows 
above 8.0M V/cmit seems that is a 60 % or hi^^concerning 1 
wafer, it is a silicon single crystal where oxide film voltage 

P.4 
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[0007] 



[0 0 0 8] ^fZ^PJOlliig^SlCcfcy^^nfcv^ 

mMz&vfsiwt&o 



[0009] 



resistance is superior. 
[0007] 

[Work or Operations of the Invention] Below, making use of di 
agram while you explain concerning thethis inventioa Figure 
1 when appraising oxide film voltage resistance of silicon single 
crystal which is acqiriredwith rranufecturing method of this 
invention, is cross section of MOS diode which ismounted on 
silicon wafer, silicon oxide film 2 is formed on silicon wafer 1, 
top layer thealiirrinum3 and bottom layer 2 layers gate 
electrode 5 of diameter 5 mm which consists of polycrystalline 
silicon 4which doped is done are formed on that. 

[0008] Next evaluating means reading oxide film voltage resis 
tance in silicon single crystal which is acquired withthe 
rrnnufectiningrretrKxi of tMs invention is explained with Table 
1. 

[0009] 
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[0 0 10] *fCZv'JaW>3^> hSX7^fXL [0010] First slice it does CZ silicon ingot, it passes, by process 

. =? v t°>y> 7V>^4^\ IS(Dv'j3> r i/i which suchas lapping and are necessary in order to produce 

— /N^XllW^Sig^^fc^lz^^^^S^S-C^b conventional silicon wafer in industriallyand polishing it 
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5mm02lY-hH«££gT£fcA6l:: g V^77^f 
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JH/llfta*«*HS*S<kLfcll (15). 
vXhi^ifliLtMOS^t-KJML (16) 

(17). «W=«!lffl«)U^xhR*HJfc*L 
X (18) x BIIlMbB** y»*L (1 
9) , P i0*Sl:tt4S, n^CDig^fzfi^ • T>^ 
i>M«lfLtIiU»itti (2 0) o 

hmzmzLtz® (21). he^v 
e^yat^yiUbBBEWttSBffir* (22) 0 t 

ABa^SBM^anKQlDU *0>BE£B*H(c» 

»«E5 > ev^ao) u^f^ ^at y ohe^d* 

■IMft*T?0. 25MV/cm, SHfflf200m8 
/Xf^a, B1KfcMt«S4b&XB2&aLT3K 
*l*«aftS*<1. Oil A/cm2 fcftiiSKmbS 
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MOS^t-KOi*fl)ttSI:«ti«S (CtLSC 

ffiLtz 0 Z(7)C^-Khfc$3&<6 0%JM±a)«^(C, Hfc 
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[0011] czttf=*y«3t**ifc^u =i>#*Sii* 

HMbB»J*RlcllftBl-Bya**i***tM**fl!)- 
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[0012] *3SW# 6 tt, #®K1bBWE^tt^%r 



washes wafer which is acquired and ( 1), doing the gate oxidation , 
it forms silicon oxide film and (2), accumulating polycrystalline 
silicon membrane, (3), theion implantation doing in this 
polycrystaUiiKsUicon,dopeditdoes,(6). oxidation (5) of 
oxidation precleaning (4) and polycrystalline silicon is 
preprocessing of ion implantation (6). Next, it does anneal 
precleaning (7), drive anneal does and to solid solution 
converts thedopant in polycrystalline silicon and (8), etching it 
removes polycrystalline silicon membrane and (9), thevapor 
deposition it does aluminumaiKifcnmal^ 
Next, coating doing positive resist film in order to mount 2 
layers gate electrode of the diameter 5 mm with lithography 
(11), patterning after doing, etching it does the aluminum 
membrane and (12), etching doing polycrystalline silicon 
nmibrane, (13), it removes resist film(14). silicon/ silicon 
oxide film interface after being stabilized, (15), applying resist 
film to surfaceand, with hydrogen anneal , it protects MOS 
diode and (16), it removes theback surface polycrystalline 
silicon membrane with plasma etching (17). Re-applying resist 
film for protection to surface, ( 1 8), it removes the back surface 
oxidized film with etching and(19), incase of p-type gold, in 
caseof n-type vapor deposition doing gold * antimony alloy, it 
forms back surface electrode (20). Lastly, after removing resist 
film for protection, oxide film voltage resistance isappraised^ 
(21), with voltage rampirig method (22). ItisaixEthodwhich 
voltage ramping method, applying does direct current voltage 
of thepolarity where large number carrier is filled from substrate 
silicon in Figure 1, with thealiininum layer 3 and back surface 
electrode, increases in step voltage vis-a-vis time. With this 
invention, voltage increase per 1 step of said voltage 
ramping rrethodthe 0.25M V/cm and retention time were 
designated as 200 ms / step with electric fieldconversion, when 
current density which flows through silicon oxide film 2 in 
Figure 1 becomes 1 .0 uA/crrG, oxide film voltage resistance of 
silicon single crystal was appraised with therelative (This C 
mode ratio you call) for total number of number of MOS diode 
where evenelectric field which depends on silicon oxide film 2 
stows above 8.0M V/cm You say mat when this C mode ratio 
is 60 % or rri^ier, oxide film voltage resistance is satisfactory. 

[001 1] Fine oxygen precipitate which was formed to production 
middle exists in thesilicon single crystal which is produced by 
CZmethod. This minute oxygen precipitate exists in crystal 
surface, is taken in to oxidized film at thetime of gate oxide 
film formation when or part of that is taken in, theportion 
below 8M V/cm , it becomes cause of insulation breakdown, C 
mode ratiodecreases. 

[0012] As for these inventors, as for result of investigating cool 
ing condition wrrichis in midst of rearing crystal which possesses 
variousoxide film voltage resistance in detail, feet mat it is next 
kind of relationshipwith formation of minute oxygen 
precipitate which becomes cooling condition and theinsulation 
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[00 14] a*0*ST?BJfi**l*CZ5/y3>lMS 
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fe»lxl 05 «/ c m3 J5l±<D*'h»*«fai«l*<#« 
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a^-ct*. ca)*a-cBJfi*tifccz y'j^vi^ 

■fcBBE0C*-Ktt*tt, «ft»ttlc*S,r6 0% 
BLfCfcy, A»ftiMbBBES*Lr^4. 



[00 16] 
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■e*t^ttt»5*-etft^. ft*. B1bB»Eti>Bfli 
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breakdown cause was discovered Namely, with hi^i 
temperature region to 1 300 °C occurrence nucleus of 
minuteo^gen precipitate is introduced from melting point in 
growth process of silicon single crystal due tothe CZ method 
With temperature region of 1300 °C to 1200 °C, occurrence 
nucleus of tMs minute oxygen preripitatris formed With 
tenperature region of 1200 °C to 850 °Q occurrence nucleus 
of this minute oxygenprecipitation disassembles conversely, 
density decreases. With ternperature region of 850 °C or below 
oxygen precipitation advances with theocoirrence nucleus as 
center, grows as minute oxygen precipitate. 

[0013] When density of trris minute oxygen precipitate is below 
1 X 105 /cm3 , this minuteoxygen precipitate existing in gate 
oxide film forming region of wafer topmost surface, adverse 
effect is not caused tothe oxide film voltage resistance . 
Therefore, silicon single crystal which possesses satisfactory 
oxide film voltage resistance, when therrinute oxygen 
precipitate which causes adverse effect to pressure resistance, it 
is below thel X 105 /crrfi is. 

[0014] As for CZ silicon single crystal which is produced with co 
nventional method, it is not possibleto disassemble occurrence 
nucleus of minute oxygen precipitate which wasformed because 
residence time of temperature region of 1200 °C to 850 °C is 
short with thel 300 °C to 1200 °C in satisfactory . Because of 
mat minute oxygen precipitate above 1 X 105 /crrfi existed, C 
mode ratio ofthe oxide film voltage resistance had become 
cause which decreases. 

[0015] On one hand, silicon single crystal which possesses satisf 
actory oxide film voltage resistance by abovethe 20 0 rrdn 
staying inside crystal production furnace in process which 
produces thesilicon single crystal with CZ method , temperature 
regionof 1200 °C to 850 °C, can be produced Cmode ratio 
of oxide film voltage resistance of CZ silicon single crystal 
which is produced with this methods 60 % or higher with 
crystal site, it has possessed satisfactory oxide film voltage 
resistance. 

[0016] 

[Working Exarrple(s)] Listing Working Example of this inventi 
on below, you explain, but this invention it isnot something 
which is restricted by statement of these Working Example. 
Furthermore , appraisal of oxide film voltage resistance 
aforementioned way,dd by seeking C mode ratio with step of 
Table 1. 

[0017] Working Example 1 

As for single crystal production equipment being used for this in 
vention, if it is something which isused for silicon single crystal 
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[0 0 18] C<&gM££ELX. JsiTa>*WXi/'J=i 

ffifUIXBft :45kg 
SSHW/SSg : 1 . 2mm/min 
1 2 0 0°C-8 5 O^IgJStOSSfc&RSI : 2 1 0» 



iyx&s e 

fi*£: pi? (#D>K-^) 

: 64>?m (1 6 Omm) 

: 1 OQ ■ cm 
11**5:7. 5-7. 8 x 1 Ol?atoms/cc (B*sl^ 

i*«p«is(Cci:sift«sg»sc«a$fflixxmaj) 



production usually due to CZmsthod, it was rotsomething 
which especially is limited, with this working exarrple, kind 
offacility which is shown in Figure 2 was used As for this CZ 
method silicon single crystal production equipment 11, structure 
for silicon melt is accommodated heating charrber 12a where, 
It is separated and is connected by separation mechanism30 
and charrber 12 wrrichconsists of pulling up charrber 12b which 
accommodates silicon single crystal ingot S wrrichwas reared to 
possess, To inside heating charrber 12a, Is formed from quartz 
crucible 15b and graphite crucible 15a which protects this 
crucible 15 which, In order to surround side surface part of this 
crucible 15, is arranged heater 16which, In order to prevent feet 
that heat from heater 16 escapes to thehearing charrber 12a 
outside insulating part material 21 being arranged, to be, As this 
crucible 15 is connected by driver and rotating stage 14 which 
are notillustrated, turns with specified speed by this driver, in 
order to supplythe feet that silicon melt liquid surface decreases 
attendant upon decrease of thesilicon melt inside crucible 15 it 
has reached point where ascent anddescent it does crucible 15. 
Inside charrber pulling up wire 17 wfrichhangs is installed 
insidethe pulling up chamber 12b, chuck 19 which keeps seed 
crystal 1 8 i s provided inthe bottom end of this wire. It winds 
top end of this pulling up wire 17, in wire winding machine 20 
and istaken, pulling up equipment which reaches point where 
silicon single crystal ingot ispulled up is provided And, it pulls 
up inside charrber 12 and Ar gas is introduced fromthe^s inlet 
22 which was formed to chamber 12b, inside heating charrber 
12acirculating evenly, is discharged from gas outlet port 23. 
This way Ar gas feet that it flows out is in order to try notto 
nix SiO which occurs inside charrber attendant upon meltingthe 
silicon in with of silicon melt. 

[00 1 8] Using this equipment, it grew silicon single crystal with c 
ondition below . 

Starting material melt weight : 45 kg 
Crystal growing rate : 1.2 rrm'rnin 

Residence time :2 10 rrin of 1200 °C to 850 °C temperature r 
egion 

Silicon single crystal ingot which was reared with this condition i 
s as follows. 

Conduction type : P-type (boron dope) 
Crystal diameter : For 6 inch(160 mm) 
Resistance : 10 Q-cm 

Oxygen concentration : 7.5 to 7.8 X 1017 atoms / cc (Making 
use of oxygen concentration conversion coefficient due to 
Japan Electronic Industry Development Association 
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[0 0 19] Sffi0)2 

RftM^SS :45kg 
$qHW/&jlJ8 : 1 . 5 mm/m i n 
1 2 0 0°C~8 5 OtaKKW&jBftlSIHI : 400» 



ay-cfet. 

ng (pk-^) 

: 6-f (1 6 0mm) 

: 2Q ■ cm 

S^jkS:9. 8-10. 0 x 1 o^atoms/cc (B*B 



8t3t;s£ : < 1 . 0X1 O^atoms/cc (B*H* 



ZtfM >=fy h^6«yflJLfc^x-/\0)»ftKBE* 
SSL, $2f:^Lfc 0 £2<D*S£(S. Cti^v'J^ 
v^x-MflglbKBEOC*- Ktt*lii^*it 6 o 

h*6«ytt4*ifc->i-/\tt, 6#£IHbKBE£ 



[0 0 2 0] J±««1 



calculation) 

Carbon density: <1.0X10l7atonB/cc (Making use of ca 
rbon concentration conversion coefficient due to Japan 
Electronic Industry Development Association calculation) 

It measured oxide film voltage resistance of wafer which is cut fr 
omthis ingot,showed in Table 2. As for result of Table 2, as 
for C mode ratio of oxide film voltage resistance of thesesilicon 
wafer in each case is a 60 % or hi gher, wafer which i s quarri ed 
out frornthe siHcon ingot which is produced withmethodof this 
invention has shown thefact that it has possessed satisfactory 
oxide film voltage resistance. 

[0019] Working Example 2 

Making use of equipment of Working Example 1, silicon single 
crystal was grown with thecondition below . 

Starting material melt weight : 45 kg 
Crystal growing rate : 1.5 mrr/rrin 

Residence time :40 0 rnin of 1200 °C to 850 °C temperature r 
egion 

Silicon single crystal ingot which was reared with this condition i 
s as follows. 

Conduction type : N-type (P dope) 
Crystal diameter : For 6 inch(160 mm) 
Resistance : 2 Q-cm 

Oxygen concentration : 9.8 to 10.0 X 1017 atoms / cc (Makin 
g use of oxygen concentration conversion coefficient due to 
Japan Electronic Industry Development Association 
calculation) 

Carbon density: <1.0X10 l7atoms/cc (Making use of ca 
rbon concentration conversion coefficient due to Japan 
Electronic Industry Development Association calculation) 

It measured oxide film voltage resistance of wafer which is cut fr 
omthis ingot,showed in Table 2. As for result of Table 2, as 
for C mode ratio of oxide film voltage resistance of thesesilicon 
wafer in each case is a 60 % or higher and wafer which is 
quarried out frornthe silicon ingot which is produced with 
method of this invention has shown thefact that it has 
possessed satisfactory oxide film voltage resistance. 

[0020] Corrparative Example 1 
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mwm&nwi : 4 5 k 8 

ifn^WfifcjSS : 1 . 2 mm/m i n 
1 2 0 0°C-8 5 0 o C^g^^SRr B 1: 190^ 



ay***. 

SUS : 6-f (1 6 Omm) 

£J?l^: 1 OQ ■ cm 

i£3$2gg:7. 5-7. 8 x 1 o^atoms/cc (B#tI : ?■ 
Imfifl1S£{Ccfc58*igg^^ 



K*aS:<1. Ox 1 onatoms/cc (0*1^- 



0>c*-Ktt*i4^r*i4i6o%*a-cfty, BMtKH 



[002 1] OMM 2 

flCBftftlfi :45kg 

SosWfiJcjSS : 1 • 5mm/m i n 

1 2 0 0°C~8 5 0°C;U£i$<&«£B#P B i l : 100^ 



ay-eft*. 

£*£: n£ (PhW) 

•BbbS : 6-f (1 6 Omm) 



Making use of equipment of Working Exairple 1, silicon single 
crystal was produced with thecondition below . 

Starting material melt weight : 45 kg 
Crystal growing rate : 1.2 rnrrYnin 

Residence time: 19 Onin of 1200 °C to 850 °C temperature r 
egion 

Silicon single crystal ingot which was reared with this condition i 
s as follows. 

Conduction type : P-type (boron dope) 
Crystal diameter : For 6 inch (160 mm) 
Resistance: lOQ-cm 

Oxygen concentration : 7.5 to 7.8 X 1017 atoms / cc (Making 
use of oxygen concentration conversion coefficient due to 
Japan Electronic Industry Development Association 
calculation) 

Carbon density : <1 .0 X 1 0 1 7 atoms / cc (Making use of ca 
rbon o>ncentration conversion coefficient due to Japan 
Electronic Industry Development Association calculation) 

It measured oxide film voltage resistance of wafer which it starts 
cutting fromthisingot, adjusting to Working Example 1 and 
Working Example 2, it showed in Table 2. As for result of 
Table 2, as for C mode ratio of oxide film voltage resistance of 
thesesilicon wafer in each case is under 60 %, feet that oxide 
film voltage resistance is notsuperior has been shown 

[0021] Comparative Example 2 

Making use of equipment of Working Example 1 , silicon single 
crystal was grown with thecondition below . 

Starting material melt weight : 45 kg 

Crystal growing rate : 1.5 mrrrmin 

Residence tirre: 10 Onin of 1200 °C to 850 °C ternperature r 
egion 

Silicon single crystal ingot which was reared with this condition i 
s as follows. 

Conduction type : N-type (P dope) 
Crystal diameter : For 6 inch (160 mm) 
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Resistance : 2Q-cm 

Oxygen concentration: 9.8 to 10.0 X 1017 atoms /cc (Makin 
g use of oxygen concentration conversion coefficient due to 
Japan Electronic Industry Development Association 
calculation) 

Carbon density : <L0X 10 17 atoms /cc (Making use of ca 
rbon concentration conversion coefficient due to Japan 
Electronic Industry Development Association calculation) 

It measured oxide film voltage resistance of wafer which it starts 
cutting fromtrrisingot, adjusting to Working Example 1, 
Working Example 2 and Comparative Example 1, it showed 
intheTableZ As for result of Table 2, as for Cmcxk ratio of 
oxide film voltage resistance of thesesilicon wafer in each case 
is under 60%, oxide film voltage resistance has shown factthat 
it is not superior. 

[0022] 
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[Table 2] 





c *- h'itm 


%nm i 


8 8 96 


m&m i 


8 2 96 


is?! i 


8 5 96 


Sttffl 2 


9 0 96 


$tt9J 2 


9 2 % 


2 


9 1 % 


itSSW 1 


2 8 96 


tfc&« 1 


3 2 % 


ibttW l 


2 6% 


Jtttfl 2 




I 1 96 


tt«e»i 2 




5 96 


fctC£#J2 


- 

8 96 



[002 3] [0023] 

[f£W0)£!lg] *»W<D$/'J a>JMSafc5lM4**IB [Effects of the Invention] As for silicon single crystal due to sili 

con single crystal of this invention or rnanufectunng method of 



ISTA's Paterra(tm) 3 Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment fromits use. WWW: http://ww.intlscience.com Tel: 800430-5727) 



P.13 



JP 95041 383A Machine Translation 



[0 0 2 4] 



thethis invention, in order to possess satisfactory oxide film 
voltage resistance, reliability of the ^te oxide filmis high, is 
suited for MOS device use wafer. 

[0024] 



[ill I*. **M(0iHS*ft-e»6*ifci/»Ja>iMS 



[H23 1*. *«w0s««tm*fccza->ya>* 



2-«fMHb 

1 1 - CZav'J □ 
1 2— 1 2 a-jD»* 



*>/\\ 12 b- 

4-iastt, 

1 5 a-SttiljU'y^ 
Jl/*y#, 1 6-Jnttfc — 

2 1 

2 2-#X*AP, 2 3 
3 0 



1 5 b-531 
1 7 



[Brief Explanation of the Drawings)] 

[Figure 1] It is a partial cross section figure of MOS diode which 
is mounted in order toappraise voltage resistance characteristic 
of insulating oxidized film of silicon single crystal which is 
acquired wimtterimuto this invention 

[Figure 2] It is a conceptual diagram of CZ method silicon single 
crystal production equipment which is used for Working 
Example of this invention. 

[Explanation of Reference Signs in Drawings] 

1 ... silicon single crystal , 2... insulating oxidized fil 

m, 3... alurrnnum membrane , 4... polycrystalline 

silicon , 5... 2 layers ^te electrode , 1 1... CZ method silicon 
single crystal production equipment , 12... chamber and 12a 
... heatmgchamber , 12b... pulling up chamber , 14 

... rotating shaft , 15... crucible , 15a.. 

graphite crucible , 15b... quartz crucible , 16... 

heater , 17... wire , 19... chuck , 20 

... wire winding rmchine and 21... insulating part material, 
22... gas inlet , 23... gas outlet port and 30... 
separation mechanism . 




[Figiire 1] 
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